Three basic regions in adenovirus DNA polymerase interact differentially depending on the protein context to function as bipartite nuclear localization signals.
Adenovirus DNA polymerase (AdPol) contains three clusters of basic amino acids within the N-terminal 48 amino acids: RARR, which begins at amino acid 8, RRRVR, which begins at amino acid 25, and RARRRR, which begins at amino acid 41. These clusters are designated BS I, BS II, and BS III, respectively. (The amino acid codes are: R, arginine; A, alanine; V, valine.) Mutational analysis of these noncontiguous clusters showed that AdPol contains a novel organization of bipartite nuclear localization signals (NLS) that interact differentially to serve in the nuclear targeting of AdPol or of chimeric proteins in which AdPol is linked to Escherichia coli beta-galactosidase (beta-gal). The region containing BS I and BS II functioned interdependently as an NLS for the nuclear targeting of AdPol, for which BS III was dispensible. However, the region containing BS II and BS III constituted a second and more efficient bipartite NLS for the nuclear targeting of the AdPol-E. coli beta-gal fusion protein. Moreover, deletion or limited insertion of amino acids in the spacer region between BS II and BS III did not affect their nuclear targeting function for these fusion proteins. Chou-Fasman predictive analysis of protein secondary structure in the vicinity of the bipartite NLS sequences supports a model in which protein conformation in the spacer region may play an important role in bringing these clusters of basic amino acids into close proximity, allowing them to function as nuclear targeting signals for this class of nuclear proteins.